High-speed voltammetry: dual measurement of dopamine and serotonin.
A high-speed voltammetric system was designed and tested for dual measurement of dopamine (DA) and serotonin (5-HT) at 250-ms intervals. First, an anodic-cathodic square-wave pulse was delivered to activate the electrode (carbon fiber, 7 microm in diameter), then DA and 5-HT oxidation currents (current intensity) were measured when potentials were stepped from 100 to 250 mV and 300 to 450 mV, respectively. To isolate DA and 5-HT current intensities, the current observed at 100 mV was subtracted from that at 250 mV, and the current observed at 300 mV was subtracted from that at 450 mV, respectively. Measurements were performed every 250 ms. In vitro, DA and 5-HT current intensities increased with increasing concentrations of DA and 5-HT, respectively. The DA current intensity was not affected by the addition of the DA metabolite 3,4-dihydroxyphenylacetic acid (10(-6) M) or ascorbic acid (10(-5) M), but the 5-HT current intensity was affected by the addition of the 5-HT metabolite 5-hydroxyindoleacetic acid (10(-6) M) or uric acid (10(-5) M). Electrodes were used for several months without any change in sensitivity. In vivo, following intraperitoneal injection of L-DOPA to rats, an increase in striatal DA release was observed but there was no increase in release of 5-HT. Following intraperitoneal injection of 5-hydroxytryptamine there was an increase in 5-HT release but not DA release. This high-speed system was capable of obtaining stable, long-term dual measurements of DA and 5-HT in vitro and in vivo.